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(54) Recovery system for image formation apparatus 



(57) An image formation apparatus comprises a cap 
(100,101) to cover the discharge ports of a recording 
head (11) for discharging ink for the formation of 
images; rinsing liquid supply means for supplying rins- 
ing liquid for rinsing the cap (101); and a rinsing liquid 
receptacle (104) arranged to surround the cap (100) for 
receiving and retaining the rinsing liquid. With the struc- 
ture thus arranged, the image formation apparatus is 
able to prevent ink from being dried in the recording 

FIG.5 
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head (11), and at the same time, to rinse out ink and 
other dust particles adhering to the discharge port sur- 
face of the recording head (11), and to the cap (101), a 
member constituting the device to recover the discharg- 
ing condition of the apparatus, thus preventing the 
adhesion of extracted substance resulting from the 
evaporation of water content in ink for the maintenance 
of stable ink discharges. 
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(54) Recovery system for image formation apparatus 



(57) An image formation apparatus comprises a cap 
to cover the discharge ports of a recording head for dis- 
charging ink for the formation of images; rinsing liquid 
supply means for supplying rinsing liquid for rinsing the 
cap; and a rinsing liquid receptacle arranged to surround 
the cap for receiving and retaining the rinsing liquid. With 
the structure thus arranged, the image formation appa- 
ratus is able to prevent ink from being dried in the record- 



ing head, and at the same time, to rinse out ink and other 
dust particles adhering to the discharge port surface of 
the recording head, and to the cap, a member constitut- 
ing the device to recover the discharging condition of the 
apparatus, thus preventing the adhesion of extracted 
substance resulting from the evaporation of water con- 
tent in ink for the maintenance of stable ink discharges. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to an image formation 
apparatus to form images on a recording medium. More 
particularly, the invention relates to an image formation 
apparatus using an ink jet recording head to form images 10 
by discharging ink or other liquid, and an information 
processing system using such apparatus as its output 
means. 

Related Background Art is 

An image formation apparatus used together with a 
computer, word processor or the like, or used individu- 
ally, such as a copying machine, printer, facsimile appa- 
ratus, is provided with a recording head for the formation 20 
of images on a recording medium in the form of sheet or 
others in accordance with image signals applied to driv- 
ing the head. Also, the image formation apparatuses are 
roughly divided into those of serial type and line type 
depending on the scanning methods of recording head 25 
to be used. In the meantime, besides the paper sheet, 
OHP sheet or other plastic sheets usually adopted as 
recording media, use of other recording media is 
demanded, as the materials of recording media, includ- 
ing thin paper, processed paper sheet such as for filing 30 
use with a perforation or with a roulette or prepared in an 
arbitrary configuration, and fabrics. Further, with respect 
to the sizes of recording media, larger ones are increas- 
ingly in demand, including sheets for use or advertize- 
ment and fabrics for use of making clothes. 35 

Under the circumstances, the ink jet recording 
method is utilized more as a method suitably usable as 
output means of information processing systems, such 
as a printer serving as output terminal of a copying 
machine, facsimile apparatus, electronic typewriter, 40 
word processor, or work station, or a handy or portable 
printer adopted for use of personal computers, optical 
disk units, video units, or the like. The ink jet recording 
method is to record characters, graphic images, and oth- 
ers by discharging fine ink droplets from nozzles. There- 45 
fore, this is an excellent method adoptable as means for 
outputting highly precise images at high speeds. Also, a 
recording apparatus to which this method is applicable 
(hereinafter, referred to also as an Inkjet recording appa- 
ratus) is of a non-impact type, producing lesser noises, so 
while making it easy to perform recording in colors by 
use of multiple color ink, and to make the apparatus main 
body smaller, as well as to form images in higher densi- 
ties, among other advantages. As a result, this method 
has been in more demand increasingly in recent years. 55 
Here, recording is meant to include the provision of ink 
or the like (setting, image formation, printing, dyeing, and 
others) for all the ink carriers that accept the provision of 
ink, such as cloths, threads, paper, or sheet materials. 



The ink jet recording method is applicable to the wide 
range of industrial uses, not only for those fields dealing 
with information processing, but also, for the apparel 
industries or the like that deal with fabrics, threads, 
paper, sheet materials or any others that may accept the 
provision of ink. 

With the ink jet method, a liquid jet apparatus (textile 
printing apparatus, for example) provides a higher 
degree of flexibility for printing images to be formed, and 
also, performs textile printing at lower costs, among other 
advantages, mainly because unlike the screen printing 
usually practiced, this apparatus does not need any orig- 
inal plate of images to be printed. 

Here, in Japanese Patent Application Laid-Open No. 
5-212851, there is disclosed one conventional example 
of a textile printing apparatus using an ink jet recording 
method. Particularly, as it is clear from the description of 
Fig. 2 that accompanies this laid-open application, the 
textile printing apparatus prints by discharging ink from 
the nozzle head to the textile medium being carried in 
the direction perpendicular to the head. In other words, 
ink is discharged from the nozzles in the horizontal direc- 
tion. Also, for this printing unit that performs ink dis- 
charges, there are provided a printing unit having a 
nozzle head, and a feeding mechanism having an end- 
less belt, each facing the textile medium being carried 
between them. 

Further, for such printing apparatus, it is structured 
to enable the printing unit to slide horizontally. Here, it is 
generally practiced that the printing unit is made shifta- 
ble, among other arrangements, for the adjustment of the 
gap formed between the unit and the textile medium or 
for the replacement of the endless belts. 

In the meantime, for the textile printing apparatus 
using the ink jet recording method described above, it is 
equally required to enhance the printing speeds as print- 
ing apparatuses used for general purposes. 

To implement the enhancement of printing speeds, 
the most direct and realistic method is to increase the 
number of ink discharge ports of an ink jet recording 
head, that is, to make the ink jet head longer, even for 
the structure that should be arranged for printing on fab- 
rics as described above. Such media are formed com- 
paratively long, necessitating a continuous execution of 
printing. More precisely, the number of discharge ports 
should be increased and arranged in the feeding direc- 
tion of fabrics or other recording medium (in other words, 
the ink jet head should be elongated in the feeding direc- 
tion), thus increasing the width of one line to be printed 
more by one scanning of the head. Hence, if only the 
feeding amount is increased accordingly, it is possible to 
enhance the printing speeds. 

However, as the arrangement direction of the dis- 
charge ports of the ink jet head is vertical for the textile 
printing apparatus disclosed in Japanese Patent Appli- 
cation Laid-Open No. 5-212851. the difference in water 
head between each of the discharge ports becomes 
larger when making the ink jet head longer. Such differ- 
ence in water head between each of the discharge ports 
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results in the difference in discharge amounts of the 
respective nozzles, thus inviting degradation in the qual- 
ity of printed images in some cases. 

On the other hand, there is known the structure 
wherein a head discharges ink vertically, the so-called s 
downward head arrangement, as disclosed in Japanese 
Patent Application Laid-Open No. 5-31905, for example. 
In accordance with this arrangement, the difference in 
water head does not exist in principle between each of 
the discharge ports, because the discharge ports are 10 
arranged horizontally. Therefore, such problem affecting 
the image quality unfavorably can be solved. 

Moreover, as another effect obtainable by use of the 
downward head arrangement, recovery processes can 
be performed uniformly for all the discharge ports by the is 
application of ink suction or other means because of non- 
existence of difference in water head described above. 
Also, with this type of arrangement, it is possible to pre- 
vent water droplets or the like that may adhere to the dis- 
charge port surface from being driven into the interior of 20 
the discharge ports. 

As a typical image formation apparatus capable of 
recording on various kinds of recording media as 
described above, there is one that uses an ink jet record- 
ing head to record by discharging ink from its discharge 25 
ports. For the image formation apparatus of serial type 
where the ink jet recording head scans in the direction 
intersecting the feeding direction of a recording medium 
to be used, images are recorded totally on the recording 
medium by repeating such operation that the ink jet 30 
recording head is arranged to scan in accordance with 
image signals, and discharge ink onto a recording 
medium after having set the medium in a given position, 
and then, the recording medium is fed at a given pitch 
subsequent to each recording scan thus performed. 35 
Also, for the image formation apparatus of full line type 
where an ink jet recording head is fixed on the feeding 
unit of recording media in order to cover the entire width 
of a recording medium to be used, recording is per- 
formed on the entire surface of the recording medium 40 
only by the feeding of the recording medium, while 
arranging the recording head to discharge ink in accord- 
ance with image signals when the recording medium is 
carried in a position opposite to the discharge port sur- 
face on which the discharge ports of the ink jet recording 45 
head are formed. 

The image formation apparatus using an ink jet 
recording head of the kind tends to present difficulty in 
performing stable ink discharges due to overly viscous 
ink brought about by the evaporation of water content in so 
ink in the discharge ports or the gradual creation of ink 
clogging or the like. To maintain stable ink discharges, 
therefore, recovery means is provided to remove such 
difficulty. As recovery means, there is known capping 
means for minimizing the causes for ink to become overly 55 
viscous by capping the discharge port surface of the ink 
jet recording head while recording is at rest or predis- 
charge means for removing such overly viscous ink by 
discharging ink as needed, apart from the regular dis- 



charges for recording. However, even when the record- 
ing head is capped by capping means, it is inevitable that 
the viscosity of ink advances slowly. Therefore, ink is fed 
to the recording head by the application of pressure as 
required so as to forcibly exhaust ink to the interior of 
capping means. For this purpose, an ink absorbent is 
provided for capping means or predischarge means for 
the intended absorption of overly viscous ink exhausted 
from the recording head. To such absorbent, ink dis- 
charged or forced out from the recording head is 
absorbed. 

Further, in Japanese Patent Application Laid-Open 
No. 6-71897, a recovery method is disclosed, wherein 
the jet of rinsing liquid is emitted from outside onto an 
ink jet recording head to clean off ink adhering to the dis- 
charge port surface. 

However, for the conventional image formation 
apparatus described above, ink adhering to the dis- 
charge port surface is transferred to capping means, and 
then, the adhesion of ink occurs on it when the discharge 
port surface of the ink jet recording head is capped with 
the member that constitutes capping means. Conse- 
quently, when a specific ink is used, the water content in 
ink adhering to the capping means is evaporated due to 
the change of its chemical properties as the time elapses 
if the ink is left intact in such condition for a long time. 
Then, dyes, the main composition thereof, are extracted 
and deposited on the capping means ultimately. As a 
result, this extracted substance adheres to the circum- 
ference of the ink jet recording head, thus clogging the 
interior of the discharge ports, or the aperture of capping 
means when the ink jet recording head is again capped. 
Further, such extracted substances become nuclei 
themselves to invite dust particles or dirt in the atmos- 
phere and cause them to adhere to the capping means. 
Therefore, the contamination of capping means is 
advances. 

The same phenomenon occurs with respect to the 
absorbent provided for the interior of capping means or 
predischarge means. !n other words, along the evapora- 
tion of water content in ink retained in the absorbent, 
dyes are extracted into the absorbent. By this extracted 
substance, its ink absorbing function is spoiled after all. 
A contamination of the kind that concurs in recovery 
means often deteriorates the recovering capability of an 
ink jet recording head, and, in turn, the contaminated 
recovery means invites the adhesion of such contami- 
nated particles to the recording head. Consequently, it 
becomes impossible to maintain stable discharges of ink 
after all. 

Also, even with the method wherein ink adhering to 
an ink jet recording head is cleaned off by means of the 
jet of rinsing liquid emitted onto the discharge port sur- 
face, no means is provided for rinsing out the recovery 
means at all. Therefore, it is impossible to prevent recov- 
ery means from being contaminated eventually. The 
problems described above still remains unsolved when 
adopting this method effectively for practical use. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
image formation apparatus capable of suppressing the 
creation of extracted substance due to drying of ink that s 
adheres to recovery means so as to maintain the recov- 
ering function of recovery means and the stable dis- 
charging condition of a recording head, and to provide 
an information processing system using such apparatus 
as its output means. w 

It is another object of the invention to provide an 
image formation apparatus provided with a cap to cover 
the discharge ports for the formation of images by dis- 
charging ink from such ports; rinsing liquid supply means 
for supplying rinsing liquid to the cap for rinsing it out; 75 
and a rinsing liquid receptacle arranged surrounding the 
cap to receive the rinsing liquid thus supplied, and to pro- 
vide an information processing system using such appa- 
ratus as its output means. 

In accordance with the present invention, the image 20 
formation apparatus is provided with a cap member hav- 
ing an absorbent installed in it Therefore, when record- 
ing is at rest, the formation surface of the discharge ports 
of the recording head is airtightly closed (capped) by the 
cap member for the prevention of ink from being dried in 25 
the interior of the discharge ports. Also, ink is forced out 
from the recording head as required in order to exhaust 
any overly viscous ink in the discharge ports. Therefore, 
ink often adheres to the portion of the cap member that 
contacts the recording head, and the absorbent as well. 30 
Thus such adhesion of ink cause them to be contami- 
nated when the recording head is covered by the cap 
member, and also, when ink is forced out from the record- 
ing head. Here, if rinsing liquid is supplied to the absorb- 
ent by use of rinsing liquid supply means in a state that 35 
the cap member is released from capping, the rinsing 
liquid is absorbed by the absorbent to make the concen- 
tration of ink lower. Further, if the supply of rinsing liquid 
is set at an amount substantially equal to the inner vol- 
ume of the cap member, the concentration of ink adher- 40 
ing to the interior of the cap member, including the 
portion of the cap member that contacts the recording 
head, is also made lower. After that, by use of suction 
means, the liquid that resides in the cap member is 
exhausted to the outside. In this way, the ink that has 45 
been absorbed to the absorbent, as well as ink that 
adheres to the interior of the cap member, is exhausted 
together with the rinsing liquid. As a result, both the 
absorbent and the cap member are rinsed out simulta- 
neously. 50 

Also, for the cap member, communicating means is 
provided to conductively connect its interior with the out- 
side. Therefore, when the recording head is capped by 
the cap member, it is possible to maintain pressure in the 
gap formed by the cap member and the recording head 55 
at a constant level, thus preventing the air and liquid in 
the cap member from flowing reversely into the dis- 
charge ports of the recording head. With communicating 
means, particularly the one having means for opening 



and closing it arbitrarily, it is possible to maintain the air- 
tightly closed condition with respect to the discharge port 
surface by use of this opening and closing means after 
the capping operation is completed. Thus ink in the dis- 
charge ports is prevented from being dried efficiently 

Further, on the circumference of the cap member, a 
receptacle is formed to receive liquid in a position lower 
than the contact surface between the cap member and 
the recording head. Therefore, the rinsing liquid over- 
flows from the cap member if only the amount of rinsing 
liquid supplied form rinsing liquid supply means is made 
more than the inner volume of the cap member. In this 
way, the external side of the cap member is rinsed out, 
too. The rinsing liquid that overflows from the cap mem- 
ber is retained in the receptacle. However, since exhaust- 
ing means is provided for the receptacle to exhaust the 
liquid from the receptacle, there is no possibility that liq- 
uid overflows from the receptacle at all.. 

In this case, a second absorbent is provided for 
absorbing liquid outside the cap member, and if any 
forced-out ink from the recording head should be caused 
to flow outside the cap member, this second absorbent 
functions to absorb such deviated flow of forced -out ink. 
Here, since the other end of the second absorbent is 
immersed in the liquid retained by the receptacle, ink 
absorbed thereby is conducted to the receptacle by 
means of the water head created in the second absorb- 
ent, thus minimizing the resultant stains on the cap mem- 
ber due to ink that has flown outside the cap member. 
Also, if the stains thus brought about should become 
conspicuous, the rinsing liquid to be supplied from rins- 
ing liquid supply means is caused to overflow from the 
cap member. Then, because of the difference in water 
head thus created, the flow of rinsing liquid takes place 
to rinse out the second absorbent. 

In addition, for the predischarge unit having an 
absorbent in it, such absorbent is installed in the liquid 
retaining portion. Therefore, while the rinsing liquid is 
being supplied from rinsing liquid supply means into the 
liquid retaining portion, the liquid retained in that portion 
is being flown out by exhausting means. In this way, the 
absorbent in the predischarge unit is rinsed out in the 
same way as the absorbent provided for the cap member 
as described above. 

In this case, the rinsing liquid supply means and 
exhausting means are arranged in the positions facing 
each other with the absorbent being placed between 
them. Thus the rinsing liquid supplied from the rinsing 
liquid supply means is exhausted by the exhausting 
means by way of the absorbent reliably, thus effectuating 
the rising of the absorbent efficiently. 

Also, if a rinsing liquid release unit is arranged at a 
position higher than capping means in order to release 
the liquid into capping means, it is possible to pour the 
rinsing liquid over the surface opposite to the jet head of 
the capping means. Here, if the liquid retaining portion 
is positioned higher for rinsing liquid than the cap mem- 
ber and the rinsing liquid release unit as well, it becomes 
easier for to supply the rinsing liquid to rinsing means, 
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and at the same time, any contamination of the liquid 
retaining portion is prevented from being brought about 
by the revere flow of rinsing liquid. Therefore, it is possi- 
ble to avoid the mixture of ink colors that may be caused 
in capping means for each of liquid jet heads, and 
enhance the performance of recovery means without 
increasing costs required for the provision of a liquid jet 
recording apparatus capable of maintaining the recover- 
ing function of recovery means and the stable discharges 
of the recording head to eliminate defective operation of 
the recording head, and also, an information processing 
system using such apparatus as its output means. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a perspective view whiph schematically 
shows one embodiment of an image formation appara- 
tus in accordance with the present invention. 

Fig. 2 is a cross-sectional view which shows the prin- 
cipal part of the image formation apparatus represented 
in Fig. 1. 

Fig. 3 is a perspective view which shows the inner 
structure of the elemental head of a recording head used 
for the image formation apparatus represented in Fig. 1 . 

Fig. 4 is an enlarged perspective view which shows 
the cap unit of the image information apparatus repre- 
sented in Fig. 1 . 

Fig. 5 is a cross-sectional view which shows the 
vicinity of a holder of the cap unit represented in Fig. 4, 
taken in the direction X. 

Fig. 6 is a cross-sectional view which shows the 
vicinity of a holder of the cap unit represented in Fig. 4, 
taken in the direction Y. 

Fig. 7 is a view which illustrates the operation of the 
cap unit represented in Fig. 4, showing a state of pres- 
surized supply of ink. 

Fig. 8 is a view which illustrates the operation of the 
cap unit represented in Fig. 4, showing a state of the cap 
being rinsed out. 

Fig. 9 is a cross-sectional view which shows the 
blade unit of the image formation apparatus represented 
in Fig. 1. 

Fig. 10 is a cross-sectional view which shows the 
predischarge unit of the image formation apparatus rep- 
resented in Fig. 1. 

Fig. 1 1 is a view which schematically shows a recov- 
ery device to illustrate the recovery operation of the 
image formation apparatus represented in Fig. 1 . 

Fig. 12 is a flowchart which shows the recording 
operation and recovery operation of the image formation 
apparatus represented in Fig. 1 . 

Fig. 13 is a view which illustrates the operation sub- 
sequent to the pressurized supply of ink to the cap for 
the image formation apparatus in accordance with a sec- 
ond embodiment of the present invention. 

Fig. 14 is a view which illustrates the operation of 
pressurized ink feed to the cap unit for the image forma- 
tion apparatus in accordance with a third embodiment of 
the present invention. 



Fig. 1 5 is an enlarged perspective view which shows 
the cap unit of a printing apparatus in accordance with a 
fourth embodiment of the present invention. 

Fig. 16 is a cross-sectional view which shows the 
5 vicinity of the holder of the cap unit represented in Fig. 
15, taken in the direction X. 

Fig. 1 7 is a view which schematically shows a recov- 
ery device to illustrate the recovery operation of the print- 
ing apparatus in accordance with the fourth embodiment 
10 of the present invention. 

Fig. 18 is a flowchart which shows the recording 
operation and recovery operation of the printing appara- 
tus in accordance with the fourth embodiment of the 
present invention. 
is Fig. 19 is a view which illustrates the supporting 
structure of rinsing liquid supply means for a printing 
apparatus in accordance with a fifth embodiment of the 
present invention. 

Fig. 20 is a view which illustrates liquid supply 
20 means for the rinsing liquid for a printing apparatus in 
accordance with a sixth embodiment of the present 
invention. 

Fig. 21 is a view which illustrates liquid supply 
means for the rinsing liquid for a printing apparatus in 
25 accordance with a seventh embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
. EMBODIMENTS 

30 

Hereinafter, with reference to the accompanying 
drawings, the description will be made of the embodi- 
ments in accordance with the present invention. 

35 (First Embodiment) 

Fig. 1 is a perspective view schematically showing 
one embodiment of an image formation apparatus in 
accordance with the present invention. Fig. 2 is a cross- 

40 sectional view which shows the principal part of the 
image formation apparatus represented in Fig. 1 . 

The image formation apparatus of the present 
embodiment is to discharge ink downwardly, comprising 
a printer unit 1 for recording images on a recording 

45 medium A and a feed unit 2 for intermittently feeding the 
recording medium A only for a given amount (that is, a 
recording length L). The recording medium A is a fabric, 
and wound in a roll, which is held in a let out unit 3. The 
structure is arranged to feed the medium by means of 

so the feed unit 2 to the printing unit 1 ; the recording medium 
A is dried in a drying unit 5, after recording is made in 
the printer unit 1 ; and it is wound and stored in a winding 
unit 4. 

In the printer unit 1 , two scanning rails 1a and 1 b are 
55 supported in the direction perpendicular to the feeding 
direction of the recording medium A. On the two scan- 
ning rails 1a and 1b. a carriage 10 is slidably supported 
with a total of 16 recording heads, eight each on the up 
stream side and down stream side with respect to the 
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feeding direction of the recording medium A, respec- 
tively. The carriage 10 is driven by a driving source (not 
shown) to scan reciprocally in the directions indicated by 
arrows P1 and P2. By one scan of the carriage 10, 
recording is performed by means of the recording head $ 
1 1 in the range of the recording length L x the width of 
the recording medium A. The recording medium A is 
intermittently fed per scan. In this way, recording is per- 
formed continuously in order on the recording medium 
A. The recording method is such that image data are w 
divided and allocated to the recording head 1 1 on the up 
stream side and the recording head 1 1 on the down 
stream side of the feeding direction of a recording 
medium A by 50% each for recording, and then, the 
images recorded by both of them are superposed. In 75 
other words, a 50% of the image data are recorded by 
the recording head 1 1 on the up stream side, and after 
the recording medium A is intermittently fed, another 
50% of the image data are recorded by the recording 
head 1 1 on the down stream side. 2 o 

Also, as the recording heads 1 1 , recording heads of 
ink jet recording type are used for recording by discharg- 
ing ink. Of the recording heads 1 1 , the eight recording 
heads 1 1 arranged on the same side as the recording 
medium A with respect to its feeding direction are to dis- 25 
charge ink of eight colors each having different hue, sat- 
uration, and luminance. Such ink of difference color is 
supplied from the ink supply device provided with eight 
ink tanks each retaining ink of different color through the 
respective tubes by use of supply pumps (not shown) 30 
each arranged for the respective tanks. Also, ink of the 
same color is supplied, respectively, to each of the 
recording heads 1 1 on the down stream side arranged 
in the position corresponding to the recording heads 1 1 
on the up stream side, In this respect, ink is automatically 35 
supplied at the time of recording to each of the heads by 
capillary function just for the portion of ink to be dis- 
charged by the respective recording heads 1 1 . 

Here, with reference to Fig. 3, the inner structure of 
a recording head 1 1 will be described. For the recording 40 
head, a plurality of discharge ports 1001 are formed at 
specific pitches on the discharge port surface 1006 fac- 
ing a recording medium A. Also, each of the discharge 
ports 1 001 is conductively connected to a common liquid 
chamber 1003 through each of liquid paths 1002. Each * 4s 
liquid path 1002 is provided with an energy generating 
means 1004 that generates energy for use of ink dis- 
charge when voltage is applied through an electrode 
1005. The common liquid chamber 1003 is conductively 
connected to the ink tank described above. The common so 
liquid chamber 1 003 is arranged to receive the ink supply 
form the ink tank. Ink supplied to the common liquid 
chamber 1003 from the ink tank and retained, in it tem- 
porarily enters the liquid paths 1002 by means of capil- 
lary phenomenon and forms meniscus at the discharge ss 
ports 1001, thus maintaining the liquid paths 1002 in a 
state of being filled in with the ink. When the energy gen- 
erating means 1004 is energized in this state, ink is dis- 



charged from the discharge ports 1001 due to the energy 
thus generated. 

As the energy generating means 1004, there are 
adoptable. among others, electromechanical transduc- 
ing elements such as piezo elements that generate 
mechanical energy to exert discharge pressure instan- 
taneously; those discharging ink by action of heat gen- 
erated by the irradiation of electromagnetic waves, such 
as laser; or electrothermal transducing elements, such 
as heat generating elements provided with heat gener- 
ating resistors, to give thermal energy to ink, and dis- 
charge ink by the application of such thermal energy. 

Of those described above, the elements that dis- 
charge ink by the application of thermal energy are capa- 
ble of arranging the discharge ports 1 001 in high density 
to make a high resolution recording possible. Particu- 
larly, for those using electrothermal transducing ele- 
ments as energy generating means 1004, it is possible 
to apply the semiconductor manufacturing processes to 
the fabrication of energy generating means 1004. There- 
fore, the elements can be made compactly. At the same 
time, the advantages of the IC technologies and micro- 
machining techniques, whose advancement and reliabil- 
ity have been significantly enhanced in the semiconduc- 
tor industries in recent years, can be fully utilized for the 
easier assembling of the elements in high density at 
lower manufacturing costs. 

Now, reverting to the description of an image forma- 
tion apparatus of the present embodiment with reference 
to Fig. 1 and Fig. 2. For the printer unit 1, a recovery 
device 20 is arranged for the maintenance of the dis- 
charge characteristics of the recording heads 1 1 in good 
condition outside the area where the reciprocal motion 
is conducted to operate recording. The recovery device 
20 comprises a cap unit 100, blade unit 200, predis- 
charge unit 300, tank unit 400, pump unit 500, and 
exhaust unit 600. Hereunder, each of these units is 
described in detail. 

(1) Cap unit 100 

If the discharge port surface 1006 of the recording 
head is exposed and left intact in the air, water content 
in ink is evaporated to make the ink overly viscous in the 
liquid paths 1002 of the recording head 11, resulting in 
unstable discharges. The cap unit 100 is to effectuate 
the prevention of this evaporation, and provided with the 
function to cap the discharge port surface 1006 when 
recording is at rest. However, if the head is left intact for 
a long time, the water content in ink is evaporated to 
make the ink overly viscous in the liquid paths 1002 
slowly even when it is capped. Further, air bubbles resid- 
ing in the liquid paths 1 002 and the common liquid cham- 
ber 1003 are caused to grow larger to hinder stable 
discharges in some cases. Therefore, the cap unit 100 
is also provided with a function to force out the overly 
viscous ink and air bubbles from the discharge ports 
1001 in a state that the discharge port surface 1006 is 
released (capping is released) by driving the supply 
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pump arranged in the ink supply device 13 described 
earlier. 

Fig. 4 is an enlarged perspective view which shows 
the cap unit of the image formation apparatus repre- 
sented in Fig. 1 . The cap unit 100 is arranged to face the s 
recording head 11 at the home position of the carriage 
10. As shown in Fig. 4, the cap unit is provided with a 
supporting board 111 having sixteen holders 102 on it, 
each arranged corresponding to the position of each 
recording head 1 1 . Also, in each of the holders 102, the io 
cap 1 01 is installed for capping each recording head 1 1 . 
The supporting board 1 1 1 is movably supported in the 
up and down directions by two side boards 1 14 having 
guide rails 1 12, respectively. On the side boards 1 14, air 
cylinders 1 13 are installed, respectively, to effectuate the is 
vertical movement of the supporting board 111. It is, 
then, arranged that when the supporting board 1 1 1 is 
driven by the air cylinders 1 13 to move in the up and 
down directions, the discharge port surface 1 006 of each 
recording head 1 1 is capped by each of the caps 101. 20 
Each cap 101 is formed by an elastic material, such as 
fluoro. silicone, or chlorinated butyl rubber, to enhance 
the close contact and airtightness with each recording 
head 11 at the time of capping. 

Fig. 5 is a cross-sectional view which shows the 25 
vicinity of the holder of the cap unit 20 represented in 
Fig. 4, taken in the direction X (longitudinal direction of 
the holder 102). Fig. 6 is a cross-sectional view which 
shows the vicinity of the holder likewise, taken in the 
direction Y (shorter side direction of the holder 102). 30 
Each of them illustrates the state where the recording 
head 1 1 is capped, respectively. 

As shown in Fig. 5 and Fig. 6, the cap 101 is fixed 
to a cap mounting section 102a of the holder 102. In the 
cap 101, an absorbent 103 formed by foam urethane, 35 
sintered compact, textile net, or other porous material is 
installed. The absorbent 103 is fixed to the holder 102, 
and at the time of capping, it forms a gap D with the 
recording head 11. The absorbent 103 holds liquid 
thereby to maintain the interior of the cap 101 at high 40 
humidity, hence suppressing the evaporation of water 
content of ink in the recording head 1 1 to minimize ink 
to become overly viscous. Liquid held by the absorbent 
1 03 is the ink that has been forced out from the discharge 
port 1 00 1 . Also, it is the rinsing liquid that has been used 45 
for rinsing the interior of the cap 101. Here, the ink 
absorbent 103 sucks from the discharge port surface 
1 006 the ink droplets adhering to the discharge port sur- 
face 1006 because of the ink that has been forced out 
from the discharge ports 1001 by the pressurized ink so 
feed. In this way, the ink droplets are brought into the cap 
101 rapidly. 

On the circumference of the cap mounting section 
102a of the holder 102, the receptacle 104 is formed in 
the position lower than the cap 101 . The receptacle 1 04 55 
retains ink, rinsing liquid, or the mixed liquid thereof, 
while maintaining a specific liquid level H1. Any liquid 
exceeding the liquid level H1 is exhausted to a liquid col- 
lector 1 05 through a drain 1 02b arranged at the end por- 



tion of the holder 102. The liquid collector 105 collects 
liquid from each of the holders 102 to let it out to the 
exhaust unit 600 (see Fig. 1) through the exhaust pipe 
105a serving as exhausting means for exhausting liquid 
in the receptacle 104. The leading end 102c of the drain 
102b is formed to be an acutely angled extrusion. It 
guides liquid flowing in the drain 102b to the liquid col- 
lector 105 and prevents the liquid from wheeling around 
the drain 102b due to the surface tension of the liquid. 

On the surface of cap mounting section 102a of the 
holder 102, where the absorbent 103 is installed, a liquid 
supply port 106, suction port 107, and conducting port 

108 are opened. 

The liquid supply port 106 is to supply rinsing liquid 
into the cap 1 0 1 , and connected to the tank unit 400 (see 
Fig. 1) by means of joint 106a. The rinsing liquid is sup- 
plied through an electromagnetic valve 402. In other 
words, rinsing liquid supply means is constituted by this 
liquid supply port 1 06 and the tank unit 400 for supplying 
rinsing liquid into the cap unit. 

The suction port 107 is to let out liquid from the inte- 
rior of the cap 101 . It is connected to the pump unit 500 
(see Fig. 1) by means of a joint 107a. By the function of 
the pump unit 500, liquid in the cap 101 is sucked. In 
other words, suction means is constituted by this suction 
port 107 and the pump unit 500 for sucking liquid from 
the cap to exhaust it to the outside. 

The conducting port 108 is arranged as conducting 
means for communicating the interior of the cap 1 0 1 con- 
ductively with the outside. It is connected to the exhaust 
unit 600 (see Fig. 1) by means of a joint 108a. For the 
pipe connecting the conducting port 108 and the exhaust 
unit 600, an electromagnetic valve 109 is provided as 
opening and closing means to open or close the conduct- 
ing means arbitrarily. The electromagnetic valve 109 is 
opened when the recording head 1 1 is capped with the 
cap 101 to effectuate capping, thus allowing the air and 
liquid in the cap 101 to escape to the exhaust unit 600. 
In this way, the cap 101 is compressed by capping so as 
to suppress the pressure rise in the cap 101 and prevent 
the air and liquid in the cap 101 from reversely flowing 
into the discharge ports 1001 of the recording head 11. 
After capping is completed, the electromagnetic valve 

1 09 is closed to keep the cap 101 to reside in a state that 
it is airtightly closed. 

The connections are made between the liquid sup- 
ply port 1 06 and tank unit 400, between the suction port 

1 07 and pump unit 500, and between the conducting port 

108 and exhaust unit 600 by means of joints 106a, 107a, 
and 108a, respectively, as described above. Therefore, 
when replacing holder 102, it is possible to disconnect it 
from these joints 106a. 107a, and 108a, and exchange 
holders 102 easily. Further, as shown in Fig. 6, a second 
absorbent 1 10 is installed on the external side of the cap 
101 . On the end portion (upper end) of this absorbent is 
positioned near the contacting portion between the cap 
101 and recording head 11, and the other end (lower 
end) of the absorbent is positioned to be immersed in the 
liquid retained in the receptacle 104. 
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Now, the operation of c^^ig unit 100 will be 
described. 

Separately from recording by use of the recording 
head 1 1 , a pressurized ink feed is performed at the start- 
ing time of recording or per given number of reciproca- 
tions at the time of recording (usually, 50 to 100 
/ reciprocations each) in order to force out the overly vis- 
cous ink in the recording head 11. As shown in Fig. 7, 
this pressurized ink feed is to exhaust the overly viscous 
ink and remaining air bubbles in the discharge ports 1 00 1 
to the cap 101 from the discharge ports 1001 by driving 
the supply pump of the ink supply device 1 3 (see Fig. 1), 
while th ejgcording head 1 1 is positioned toiacejhe cap 
lOllna^te Ji^ other. 
This operation is effective in rinsing out the dust particles 
or the like that may adhere to the surface of discharge 
ports 1001 or residing in the discharge ports 1001 so as 
to maintain the stable discharges. 

After the completion of the pressurized ink feed, 
most of the ink droplets 1010 formed on the discharge 
port surface 1006 drop off by its own weight, which are 
absorbed by the absorbent 1 03. However, a part of such 
ink droplets still remains adhering to the discharge port 
surface 1006 together with small ink droplets. Therefore, 
as shown in Fig. 6, the recording head 1 1 is once capped 
with the cap 1 0 1 for capping in order to absorb ink adher- 
ing to the discharge port surface 1006 by use of the 
absorbent 103. This operation is needed, particularly 
when the ink whose surface tension is low, and wettability 
is high when it adheres to the discharge port surface 
1006. Depending on the physical properties of ink to be 
used, the performance of this operation is not necessar- 
ily needed from the viewpoint of obtaining a shorter oper- 
ational time. In this respect, the electromagnetic valve 
1 09 is provided for the operation of capping as described 
earlier. 

Subsequent to the operation described above, the 
capping by use of the cap 101 is released as shown in 
Fig. 8. The recording head 1 1 moves in the direction indi- 
y cated by an arrow P1 to position it on the blade unit 200 
5o (see Fig. 1). At the same time, the operation is performed 
with respect to the cap 1 01 for rinsing the absorbent 1 03 
that has absorbed the forced-out ink by the pressurized 
ink feed as described above. In other words, the electro- 
magnetic valve 402 (see Fig. 5) is opened to supply rins- 
ing liquid from the tank unit 400 (see Fig. 1) to the interior 
of the cap 101 from under through the liquid supply port 
106. As the kind of rinsing liquid, it is suitable to adopt 
the liquid used as ink solvent, pure water, a colorless 
clear ink or the like having the same chemical composi- 
tion as that of the ink to be used but not containing any 
dyes in it. 

The amounts of rinsing liquid supply to the cap 101 
vary depending on the degrees of its contamination, but 
are roughly divided into the following two: 

(1) If the recording head 11 is shorter and the 
number of its discharge ports 1001 is smaller, thus 
the exhausted amount of ink being small or if the sur- 
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face tension of^Ro be used is high and its wetta- 
bility is low on the cap 101, the amount of rinsing 
liquid supply is set to be almost the same as the inner 
volume of the cap 101, and then, the inner wall face 
of the cap 101 is rinsed. 

(2) If the recording head 1 1 is longer, and the number 
of discharge ports 1001 is larger, thus the amount 
of ink to be exhausted being large or if the surface 
tension of ink to be used is low to make the wetta- 
bility high on the cap 1 01 , the amount of rinsing liquid 
supply is set to be more than the inner volume of the 
cap 101, and the contact portion of the cap 101 with 
the recording head 1 1 , as well as the outer circum- 
ference of the cap is rinsed by allowing the rinsing 
liquid to overflow from the cap 101 . 



From the viewpoint of the dissipation of rinsing liquid, 
it is preferable to make it as small as possible. Therefore, 
the rinsing operation that needs a large amount of rinsing 

20 liquid as in the paragraph (2) should be performed only 
when it is necessary. Since the recording heads 1 1 and 
caps 1 0 1 are arranged to face one to one, it may be pos- 
sible to increase the amount of rinsing liquid supply only 
for the corresponding recording head 1 1 that use the 

25 specific kind of ink, for example, among other means to 
cope with the situation. 

Subsequent to having supplied rinsing liquid, liquid 
in the cap 101 and liquid retained in the absorbent 103 
are sucked from the suction port 107 by means of the 

30 pump unit 500 (see Fig. 1), and exhausted to the exhaust 
unit 600 ultimately. With the operation of this suction, the 
absorbent 1 03 is kept in an appropriately moistened con- 
dition. 

Liquid sucked by this suction is a mixture of the rins- 

35 ing liquid supplied from the liquid supply port 1 06 and ink 
discharged from the recording head 1 1 . As a result, ink 
is exhausted together with the rinsing liquid when this 
mixture f liquid is thus sucked. In other words, the con- 
centration of dyes in ink adhering to the cap 101, and in 

40 ink sucked by the absorbent 103 is made weaker. Con- 
sequently, the inner wall of the cap 101 and the absorb- 
ent 103 are rinsed out. Further, when a large amount of 
rinsing liquid is supplied as in the description (2) above, 
ink is caused to flow out of the cap 101 together with the 

45 rinsing liquid thus applied. As a result, the external wall 
of the cap 1 0 1 is also rinsed out. Therefore, the extraction 
of dyes in ink to the cap 101 and absorbent 103 is sup- 
pressed in rinsing the cap 101 and absorbent 103. Also, 
even if the extracted substance is deposited, it is possible 

so to dissolve such substance in the rinsing liquid or wash 
it away by supplying the rinsing liquid. 

In this way, it is possible to suppress the deterioration 
of the recovery function due to the deposition of the 
extracted substance on the cap 101 and absorbent 1 03, 

55 and also, prevent the extracted substance from adhering 
to each recording head 1 1 due to the performance of 
capping, thus maintaining the stable discharges of ink 
from each of the recording heads 11. 
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Meanwhile, the absorbent 1 10 installed outside the 
. cap 101 absorbs ink if the ink droplet 1010 does not drop 
into the cap 101 but onto the outside thereof when these 
are caused to drop off. Moreover, the lower end portion 
of the absorbent 110 is immersed in the liquid in the 
receptacle 104 as described earlier. Therefore, with the 
difference G in water head created in the absorbent 1 1 0, 
ink is guided into the receptacle 1 04. In this way, it is pos- 
sible to prevent dyes in ink from being extracted outside 
the cap 101, particularly in the vicinity of the contacting 
portion between the cap and recording head 11. Also, 
the absorbent 110 is able to guide rinsing liquid to the 
receptacle 104 together with ink by means of this differ- 
ence G in water head even when the rinsing liquid is sup- 
plied until it is overflown to make the rinsing of the 
absorbent 110 possible. 

(2) Blade unit 200 

In recording, ink mist is generated. It adheres to the 
discharge port surface 1006. If this adhering mist 
approaches the discharge ports 1001, the discharges 
are made unstable. Also, the ink droplets on the dis- 
charge port surface 1006 cannot be absorbed com- 
pletely, even if the absorption is intended by use of the 
absorbent 103 of the cap unit 100 subsequent to the 
pressurized ink feed. The remaining ink droplets, too, 
may cause unstable discharges. The blade unit 200 is to 
wipe off the discharge port surface 1006 for cleaning in 
order to prevent unstable discharges from being caused 
by the adhesion of ink mist or the like to the discharge 
port surface 1006. This unit is positioned more on the 
recording area side than the cap unit 100. 

Fig. 9 is a cross-sectional view which shows the 
structure of the blade unit 200 represented in Fig. 1 . As 
shown in Fig. 9, a blade 201 is fixed to the leading end 
of the holder 202, which rotates in the direction indicated 
by an arrow centering on a pivot 202a. The blade 201 is 
formed by the same porous material as the absorbent 
103 of the cap unit 100. When the holder 202 is posi- 
tioned as indicated by solid line in Fig. 9, it is pressed to 
the discharge port surface 1006 of the recording head 
: 1 1. In other words, the structure is arranged to wipe the 
discharge prot surface 1006 of the recording head 11 
with the blade 201 for wiping when the holder 202 rotates 
to position the recording head 1 1 above the pivot 202a. 

Below the holder 202, a rinsing tank 203 is arranged. 
The rinsing tank 203 is to rinse the blade 201 after wiping 
is conducted for the recording head 1 1 . In this tank, rins- 
ing liquid appropriately supplied from the tank unit 400 
(see Fig. 1) is retained. Any excessive supply of the rins- 
ing liquid overflows from a drain 204. It is exhausted to 
the exhaust unit 600 (see Fig. 1) through an exhaust pipe 
204a. With the arrangement of this drain 204. the liquid 
level H2 of the rinsing tank 203 is kept at a specific height. 
After wiping, the holder 202 rotates to position the blade 
201 downward, thus enabling the blade 201 to be 
immersed in and rinsed by the rinsing liquid maintained 
in a constant amount. 



The wiping operation is executed without fail subse- 
quent to each pressurized ink feed described earlier. 
Also, per reciprocation of the recording head 1 1 or per a 
predetermined number of reciprocations thereof, the 

5 wiping operation is performed. In accordance with the 
present embodiment, it is arranged that four recording 
heads 1 1 are allocated to one blade 201 for wiping. Also, 
the blade 201 is connected to the pump unit 500 (see 
Fig. 1), and by use of the pump unit 500, it is possible to 

w maintain the blade 201 in an appropriately moistened 
condition by sucking any rinsing liquid that has been 
excessively absorbed when the blade is immersed in the 
rinsing liquid retained in the rinsing tank 203. Therefore, 
wiping is perfectly executed for each of recording heads 

15 11- 

(3) Predischarge unit 300 

When the duty is low for an image to be recorded, 
20 there are some discharge ports 1001 rarely required to 
discharge, leading to the creation of overly viscous ink 
due to the evaporation of its water content in some cases. 
In order to prevent this, specific driving pulses are 
applied by the predischarge unit 300 to such recording 
25 head 1 1 before start of recording so as to cause ink to 
be discharged from all the discharge ports 1001 (this 
operation being called "predischarge"). Also, with wiping 
by means of the blade unit 200 described above, which 
is performed following the predischarge, ink of other 
30 colors adhering to the discharge ports 1 001 of the other 
recording heads 1 1 are wiped off in the form of liquid 
droplets. 

Fig. 10 is a cross-sectional view which shows the 
structure of the predischarge unit 300. As shown in Fig. 

35 10, the predischarge unit 300 comprises an absorbent 
301 formed by the same porous material as the absorb- 
ent 1 03 for the cap unit 1 00 to receive and retain ink drop- 
lets discharged from the recording head 1 1 ; a holder 302 
holding the absorbent 301; and a rinsing nozzle 303 

40 arranged in the holder 302 to discharge rinsing liquid, 
which serves as rinsing liquid supply means for supply- 
ing rinsing liquid to a retaining section 302a. 

The holder 302 forms the retaining section 302a to 
hold and retain rinsing liquid in it, maintaining its liquid 

45 level at a specific height H3. Any excessive amount of 
rinsing liquid is exhausted through a drain 304 to the 
exhaust unit 600 (see Fig. 1) by way of an exhaust pipe 
304a serving as means for exhausting liquid retained in 
the retaining section 302a. The absorbent 301 is 

so immersed in rinsing liquid in the retaining section 302a 
to make it easier to absorb the ink droplets 1010 dis- 
charged at the time of predischarge. In other words, the 
liquid held by the absorbent 301 traps the ink droplets 
1010 discharged from the recording head 1 1 and elimi- 

55 nates any rebounding thereof to the recording head 1 1 , 
thus preventing them from adhering to the recording 
head 1 1 as ink mist. The rinsing nozzle 303 is connected 
to the tank unit 400 (see Fig. 1 ) to discharge rinsing liquid 
supplied from the tank unit 400 to the interior of the 
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retaining section 302a. Also, the rinsing nozzle 301 is 
positioned in a location opposite to the drain 304 with the 
absorbent 301 being placed between them. In this way, 
the flow of rinsing liquid is made one-way by its discharge 
from the rinsing nozzle: the contaminated rinsing liquid s 
in the retaining section 202a is caused to flow out forcibly. 
Therefore, the absorbent 301 is rinsed out, and the con- 
centration of dyes in ink retained in the absorbent 301 is 
lowered to prevent the ink dyes from being extracted into 
the absorbent 301 . Thus ink absorbing capability of the 70 
absorbent 301 is maintained. 

The predischarge performs the discharges of ink 
droplets 1010 in the same way as at the time of record- 
ing. Therefore, the absorbent 301 is allowed to absorb 
ink whose amount is only approximately 1 /1 0,000 of the 15 
amount of ink to be received by the cap 101 when a pres- 
surized ink feed is executed for the cap unit 100. Usually, 
therefore, the absorbent 301 is not rinsed during the 
recording operation. This type of rinsing is executed after 
the recording is completed. 20 

(4) Tank unit 400 

The tank unit 400 is to supply rinsing liquid to the 
cap unit 100, blade unit 200, and predischarge unit 300. 25 
As shown in Fig. 2, the tank 401 for retaining rinsing liquid 
is positioned above the printer unit 1 . Consequently, the 
tank 401 is positioned in a location higher than the cap 
unit 100, blade unit 200, and predischarge unit 300. For 
the pipe connecting the tank 401 and each of the units 30 
described above, an electromagnetic valve 402 is pro- 
vided. By opening this electromagnetic valve 402 appro- 
priately, rinsing liquid stored in the tank 401 is supplied 
to each of the units by an appropriate amount by means 
of free falls. Also, rinsing liquid to be stored in the tank 35 
401 is produced by a rinsing liquid processing equipment 
(not shown) serving as an external device, and then, sup- 
plied to the tank 401 for storage. 

(5) Pump unit 500 40 

The pump unit 500 is to suck ink or rinsing liquid 
excessively absorbed by the absorbent 103 (see Fig. 5) 
of the cap unit 100 and the blade 201 (see Fig. 9) of the 
blade unit 200, and positioned lower than the cap unit 45 
100 and blade unit 200. As shown in Fig. 2, the pump 
unit 500 comprises a pump 501 , and a suction pipe 502 
and an exhaust pipe 503, each connected to the pump 
501 , respectively. In Fig. 2, only one set of the pump 501 , 
suction pipe 502, and exhaust pipe 503 is represented, so 
but, actually, two sets are arranged: one is used for the 
cap unit 1 00 and another, for the blade unit 200 (see Fig. 
1 1 ). The suction pipe 502 connected to the pump 501 for 
use of the cap unit 100 is connected to the suction port 
107 (see Fig. 5) of the cap unit 100. Also, the suction 55 
pipe 502 connected to the pump 501 for use of the blade 
unit 200 is connected to the blade 201 (see Fig. 9) of the 
blade unit 200. Each pump 501 is arranged below the 
cap unit 100 and blade unit 200, respectively. Therefore, 



by the provision of this difference in height, it becomes 
easier to suck ink or rinsing liquid from each of the units. 
Then, ink or rinsing liquid sucked by each pump 501 is 
exhausted to the exhaust unit 600 through each pipe 
503, respectively 

As the kind of the pump 501, there is suitably adopt- 
able a pump that can be driven by the application of 
pulses or a quantitative pump of positive displacement 
type whose revolution is constant per time using dia- 
phragm or bellows for the stabilization of the moistened 
conditions of the absorbent 103 and the blade 201 . 

(6) Exhaust unit 600 

The exhaust unit 600 is to exhaust outside an image 
formation apparatus ink or rinsing liquid being exhausted 
from the conducting port 108 (see Fig. 5) of the cap unit 
1 00, exhaust pipe 304a (see Fig. 1 0) of the predischarge 
unit 300, and each of the exhaust pipes 503 of the pump 
unit 500, and formed by a liquid receptacle 601 and horse 
602 as shown in Fig. 2. 

The liquid receptacle 601 is a drainpipe member 
arranged with an inclination to receive ink or rinsing liquid 
being exhausted from the conducting port 108 and each 
of the exhaust pipes 204a. 304a, and 503. The horse 602 
is connected to the lower end of the liquid receptacle 601 . 
Ink or rinsing liquid received by the liquid receptacle 601 
flows out to a side groove 603 through the horse 602. 

Now, with reference to Fig. 1, Fig. 11, and Fig. 12, 
the description will be made of the operation of the image 
formation apparatus and the related operations of each 
units of the recovery device 20 described above. Fig. 1 1 
is a view which shows the structure of the recovery 
device 20 to illustrate the recovery operation of the image 
formation apparatus represented in Fig. 1. Fig. 12 is a 
flowchart which shows the recording operation and 
recovery operation of the image formation apparatus 
represented in Fig. 1 . 

At first, before recording, a recording medium A is 
drawn around to the winding unit 4 from the let out unit 
3 through the feed unit 2 for setting. When the setting of 
the recording medium A is completed, recording is 
started (step S1). In this respect, prior to starting the 
recording operation, the carriage 10 is at the home posi- 
tion, and each of the recording heads 11 is capped by 
means of the cap unit 100. 

When the recording is started, the supporting board 
1 1 1 of the cap unit 1 00 moves downward to release cap- 
ping (step S2). The pressurized ink feed is conducted 
from the ink supply device 13 (step S3). In this way, ink 
is forced out from the recording heads 11 . Ink thus forced 
out is absorbed by the absorbent 103 (see Fig. 5) 
installed in the cap 101 of the cap unit 100. 

When the pressurized ink feed is completed, the car- 
riage 10 moves in the direction indicated by an arrow P1 
for wiping by use of the blade 201 of the blade unit 200 
(step S4). At this juncture, the electromagnetic valve 402 
of the tank unit 400 is opened to supply rinsing liquid from 
the tank 401 to the interior of the cap 101 of the cap unit 
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100. Thus the cap 101 of the cap unit 100 and each of 
the absorbents 103 and 1 10 are rinsed out. The rinsing 
liquid flows in the receptacle 1 04 (see Fig. 5) of the holder 
1 02 together with ink forced out from the recording heads 
1 1 by means of the pressurized ink feed, and, further, 
overflows from the receptacle 104, thus being collected 
by means of the liquid collector 105 to drop off to the 
liquid receptacle 601 of the exhaust unit 600 through the 
exhaust pipe 105a. Also, the rinsing liquid excessively 
absorbed by the absorbent 103 is sucked by means of 
the pump 501 of the pump unit 500 for use of the cap 
unit 100 through the suction pipe 502, hence dropping 
off to the liquid receptacle 601 through the exhaust pipe 
503. 

Also, after the completion of wiping, the blade 201 
of the blade unit 200 is rinsed out, and then, the rinsing 
liquid excessively absorbed by the blade 201 because of 
this rinsing of the blade 201 is sucked by use of the pump 
501. This operation is completely executed by the time 
the next wiping is required. 

Then, from the source of data transfer, such as a 
computer or leader, image data for one scanning portion 
(forward scan in the direction indicated by the arrow P1) 
are transferred to a recording controller (not shown) (step 
S5). When the data are transferred, the carriage 10 
moves further in the direction indicated by the arrow P1 , 
the image is recorded for one scanning portion (step S7) 
after predischarge is effectuated above the predischarge 
unit 300 (step S6), and then, the recording medium A is 
intermittently fed by means of the feed unit 2 just by a 
recording length L (Step S8). 

Here, whether or not the image recording should be 
terminated is determined (step S9). If affirmative, the 
carriage 10 is caused to move to the home position, and 
then, by means of the cap unit 100, capping operation is 
carried out by the cap unit 1 00 with respect to the record- 
ing heads 1 1 (step S10), hence terminating the recording 
operation (stepSH). 

When capping the recording head 11, a gap is 
formed between the recording head 11 and cap 101. 
Here, the electromagnetic valve 109 of the pipe con- 
nected to the conducting port 108 (see Fig. 5) of the cap 
. unit 100 is opened in order to prevent the pressure in 
such gap from rising due to the close contact between 
the recording head and the cap. When the electromag- 
netic valve is opened, the air and liquid, which have flown 
into the conducting port 108, are allowed to drop off to 
the liquid receptacle 601 of the exhaust unit 600. With 
the termination of capping operation, the electromag- 
netic valve 109 is closed. Also, at the same time that the 
recording operation is terminated, rinsing liquid is sup- 
plied from the tank 401 to the predischarge unit 300, thus 
rising off the absorbent 301 (see Fig. 10) of the predis- 
charge unit 300. The liquid overflowing from the predis- 
charge unit 300 after the supply of rinsing liquid to the 
predischarge unit 300 is caused to drop off to the liquid 
receptacle 601 of the exhaust unit 600 through the 
exhaust pipe 304a. 



Meanwhile, if the image recording is to continue, the 
image data are transferred for the backward movement 
of the recording heads in the direction indicated by an 
arrow P2 (step S12), and then, the carriage 10 travels in 

5 the direction indicated by the arrow P2 for the execution 
of image recording at the time of backward movement 
(step S13). When the image recording is completed for 
the backward movement, the recording medium A is 
intermittently fed as in the step S8 (step S14). 

10 Then, whether or not the image recording should be 
terminated is again determined (step S1 5). If affirmative, 
the carriage 10 is caused to move to the home position, 
and then, by means of the cap unit 100, capping is per- 
formed with respect to the recording head 1 1 (step S1 0) 

is to terminate the recording operation (step S11). If the 
image recording should be continued, it is determined 
whether or not the pressurized ink feed is needed 
depending on the number of scans that have been car- 
ried out (step S16). If affirmative, the carriage 10 is 

20 caused to move above the cap unit 1 00 for the execution 
of pressurized ink feed in the step S3 to which the proc- 
ess will return. Then, operations in the step S4 and on 
will be repeated. On the other hand, if it is negative, the 
carriage 10 is caused to move above the blade unit 200 

25 for the execution of wiping, and then, the operations in 
the step S5 and on will be repeated. " 

(Second Embodiment) 

30 Here, with reference to Fig. 13, the description will 
be made of an example in which the operation of a car- 
riage after the execution of the pressurized ink feed dif- 
fers from the operation described in the first 
embodiment. The structure of the image formation appa- 
35 ratus itself is the same as the one described in the first 
embodiment. Therefore, the description of the structure 
will be omitted, while the same reference marks as those 
appearing in the first embodiment are applied to the 
same constituents described in Fig. 13. 
40 After the pressurized ink feed, ink droplets 1010 are 
formed on the discharge port surface 1 006 of the record- 
ing head 11. The ink droplets do not drop off even after 
having developed themselves on the surface, thus a con- 
siderable amount of ink droplets 1010 still left adhering 
45 to the surface in some cases. This phenomenon 
depends mainly on the physical properties of ink (surface 
tension) and the physical properties of the interface (con- 
tact angle) between ink and the discharge port surface 
1006. If capping is conducted in such state, the absorb- 
so ent 103 cannot absorb ink completely, and then, the ink 
yet to be absorbed is pressed to flow from the discharge 
ports reversely to the interior of the recording head 1 1 . 

In order to prevent this, the recording head 1 1 is 
caused to vibrate finely by reciprocating the carriage 10 
55 minutely after the pressurized ink feed. In this way, the 
ink droplets 1010 adhering to the discharge port surface 
1006 can joggle to drop down themselves. At the same 
time, the pump unit 500 is driven to enable the absorbent 
103 to absorb ink thus dropped off from the discharge 
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port surface 1 006, and then, the ink thus absorbed in the 
absorbent 103 is sucked by means of the pump 500 to 
exhaust it to the outside. Subsequently, capping is per- 
formed as in the case of the first embodiment. By the 
operation described above, it is possible to remove the 5 
large ink droplets 1010 formed on the discharge port sur- 
face 1006. In this respect, the cap 101 is rinsed as in the 
first embodiment. 

(Third Embodiment) 10 

Here, with reference to Fig. 14, the description will 
be made of an example in which the pressurized ink feed 
is performed for initializing a recording head for opera- 
tion. For the present embodiment, the structure of an 75 
image formation apparatus itself is also the same as the 
structure described in the first embodiment. Therefore, 
the description of the structure will be omitted, while the 
same reference marks as those appearing in the first 
embodiment are applied to the same constituents 20 
described in Fig. 14. 

Usually, a new recording head 1 1 is filled with a spe- 
cific liquid 1 020 in advance in order to prevent the interior 
of the discharge ports from being dried and affected by 
any mixture of dust particles, and also, provide aging for 25 
ink in it. As this liquid 1020, a clear ink or ink of the color 
used for most frequently is adopted taking the reduction 
of costs into account. If ink is completely exhausted while 
recording is in operation, the current recording head 
should be replaced with a new recording head 1 1 . In this 30 
case, therefore, it is necessary to suspend the operation 
of the apparatus, and then, install the new recording 
head 1 1 after its filled-in liquid 1020 is let out and ink to 
be used for recording filled in to make the head ready for 
use. 35 

Here, in accordance with the present embodiment, 
the new recording head 1 1 is installed on the carriage 

10 with the filled-in liquid 1020 still left intact. Then, after 
the recording head 1 1 is positioned above the receptacle 
104 of the holder 102, the pressurized ink feed is per- 40 
formed in this position to cause the filled-in liquid 1020 

to be forcibly exhausted from the recording head 1 1 by 
means of this feed of ink to be used. The reason why the 
pressurized ink feed is performed on the receptacle 104 
outsidethecap 101 is that if this particular feeding is con- 45 
ducted on the absorbent 103, the liquid 1020 forcibly 
exhausted from the recording head 1 1 adheres to the 
absorbent 103 reliably Since the receptacle 104 is 
arranged for the holder 102 in such a way. the pressu- 
rized ink feed should be executed on this receptacle 1 04 so 
so as to make it easier to let out the filled-in liquid 1020 
from the recording head 11. Consequently, the time 
required for suspending the operation of the apparatus 
is made shorter at the time of replacing recording heads 

1 1 for the effective execution of recording. 55 



(Fourth Embodiment) 

Fig. 1 5 is an enlarged perspective view which shows 
the cap unit of a printing apparatus in accordance with 
the present embodiment. The cap unit 100 is arranged 
to face the recording head 1 1 at the home position of the 
carriage 10. As shown in Fig. 15, the cap unit is provided 
with a supporting board 1 1 1 having sixteen holders 102 
fixed on it, each arranged corresponding to the position 
of each recording head 11. Also, in each of the holders 
1 102, the cap 1 101 is installed for capping each record- 
ing head 1 1 as capping means. The supporting board 
1 1 1 1 is provided with guide rails 1 1 1 2 to make it movable 
in the up and down directions. With the up and down 
movement thereof, capping and the release of capping 
are performed, respectively. 

Each cap 1 1 0 1 is formed by an elastic material, such 
as f luoro, silicone, or chlorinated butyl rubber, to enhance 
the close contact and airtightness with each recording 
head 1 1 when capping is conducted. 

A reference numeral 1404 designates a manifold 
that distributes rinsing liquid. Its interior is hollow. It is 
connected to the tank unit 400 by means of one pipe 
1403. The manifold 1404 is positioned between the eight 
caps on the up stream side and the eight caps on the 
down stream side to enable the rinsing liquid to be dis- 
tributed among sixteen caps in total. A reference numeral 
1405 designates each of the rinsing nozzles that dis- 
charge the rinsing liquid distributed by the manifold onto 
each of the caps 1101, and positioned corresponding to 
each of the caps. A reference numeral 1406 designates 
a supporting base fixed to a supporting board 1111 for 
supporting the manifold 1405. 

Fig. 16 is a cross-sectional view which shows the 
vicinity of the holder of the cap unit 20 represented in 
Fig. 1 5, taken in the direction X (longitudinal direction of 
the holder 1 1 02). As a cross-sectional view of the vicinity 
of the holder of the cap unit 20, taken in the direction Y 
(shorter side direction of the holder 1 102), Fig. 6 is usa- 
ble. 

As shown in Fig. 16 and Fig. 6, the cap 1101 is fixed 
to a cap mounting section 1102a of the holder 1 102. In 
the cap 1101, an absorbent 1103 formed by foam ure- 
thane, sintered compact, textile net, or other porous 
material is installed to form a gap D.between the absorb- 
ent and the recording head 11 at the time of capping. 
The absorbent 1 1 03 holds liquid thereby to maintain the 
interior of the cap 1 101 at high humidity, hence suppress- 
ing the evaporation of water content of ink in the record- 
ing head 1 1 to minimize the causes for ink to become 
overly viscous. Liquid held by the absorbent 1 103 is ink 
forced out from the discharge port 1001 , and rinsing liq- 
uid used for rinsing the interior of the cap 1101. Also, the 
ink absorbent 1 103 sucks from the discharge port sur- 
face 1 006 the ink droplets adhering to the discharge port 
surface 1 006 due to the ink that has been forced out from 
the discharge ports 1001 by the pressurized ink feed. In 
this way, the ink droplets are carried into the cap 1101 
rapidly 
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On the circumference of the cap mounting section 
1 1 02a of the holder 1 1 02, the receptacle 1 1 04 is formed 
in the position lower than the cap 1 101. The receptacle 
1104 retains ink, rinsing liquid, or the mixed liquid 
thereof, while maintaining a specific liquid level H1 . Any 5 
liquid exceeding the liquid level H1 is exhausted to a liq- 
uid collector 1 105 through a drain 1 1 02b arranged at the 
end portion of the holder 1 1 02. The liquid collector 1 1 05 
collects liquid from each of the holders 1 102 to let it out 
to the exhaust unit 600 (see Fig. 1 ) through the exhaust w 
pipe 1 105a serving as exhausting means for exhausting 
liquid in the receptacle 1 1 04. 

On the surface of cap mounting section 1 102a of the 
holder 1102, where the absorbent 1103 is installed, a 
suction port 1 1 07 is opened. 15 

The suction port 1 07 is to let out liquid from the inte- 
rior of the cap 1101. It is connected to the pump 1501 
(see Fig. 1 7) by means of a joint 1 1 07a so as to suck the 
liquid in the cap 1101. In other words, suction means is 
constituted by this suction port 1 1 07 and the pump 1 501 20 
for sucking liquid from capping means to exhaust it. A 
pump 1501a is arranged to suck the eight caps on the 
up stream side, and a pump 1501b sucks the eight caps 
on the down stream side (see Fig. 1 6). 

The rinsing nozzles 1405 are arranged with its dis- 25 
charge ports being positioned above the caps 1101. and 
paralleled in the longitudinal direction of the caps 1 101 . 
The nozzles are at an angle of depression 0 to the caps 
1101. and the locus of the rinsing liquid forms parabola 
E. The channel position of the rinsing liquid is set in the 30 
vicinity of the end portion 1101b closer to the rinsing noz- 
zles 1405 in the longitudinal direction of the caps 1101. 
The rinsing liquid is caused to flow to the other end por- 
tion 1101c along the apertures 1101a of the caps 1101. 

Further, as shown in Fig. 6. a second absorbent 35 
1 1 10 is installed on the external side of the cap 1 101 . 
On the end portion (upper end) of this absorbent is posi- 
tioned near the contacting portion between the cap 1101 
and recording head 1 1 , and the other end (lower end) of 
the absorbent is positioned to be immersed in the liquid 40 
retained in the receptacle 1 104. 

Now, the operation of capping unit 100 will be 
described. 

Separately from recording by use of the recording 
head 1 1 , a pressurized ink feed is performed at the start- 45 
ing time of recording or per given number of reciproca- 
tions at the time of recording (usually, 50 to 100 
reciprocations each) in order to force out the overly vis- 
cous ink in the recording head 1 1. As shown in Fig. 17, 
this pressurized ink feed is to exhaust the overly viscous so 
ink and remaining ai r bubbles in the discharge ports 1 00 1 
to the cap 1101 from the discharge ports 1001 by driving 
the supply pump of the ink supply device (see Fig. 1), 
while the recording head 1 1 is positioned to face the cap 
1101 in a state that both of them are apart from each 55 
other. This operation is effective in rinsing out dust par- 
ticles or the like, if any, adhering to the surface of dis- 
charge ports 1001 or residing in the discharge ports 
1001 so as to maintain the stable discharges. 



775 A2 




After the completion of the pressurized ink feed, 
most of the ink droplets 1010 formed on the discharge 
port surface 1006 drop off by its own weight, which are 
absorbed by the absorbent 1 1 03 . However, a part of such 
ink droplets still remains adhering to the discharge port 
surface 1006 together with small ink droplets. Therefore, 
as shown in Fig. 6, the recording head 1 1 is once capped 
with the cap 1101 for a capping operation to absorb ink 
adhering to the discharge port surface 1006 by use of 
the absorbent 1103. This operation is needed, particu- 
larly when the ink whose surface tension is low. and wet- 
tability is high when adhering to the discharge port 
surface 1006. Depending on the physical properties of 
ink to be used, the performance of this operation is not 
necessarily needed from the viewpoint of obtaining a 
shorter operational time. 

Subsequent to the operation described above, the 
capping by use of the cap 1101 is released, and then, 
the recording head 1 1 moves in the direction indicated 
by an arrow P1 to position it on the blade unit 200 (see 
Fig. 1 ). At the same time, the operation is performed with 
respect to the cap 1 101 for rinsing the absorbent 1 103 
that has absorbed ink forced out by the application of the 
pressurized ink feed as described above. In other words, 
the electromagnetic valve 1402 (see Fig. 16) is opened 
to discharge rinsing liquid from the tank onto the cap 
1 101 for supply. As the kind of rinsing liquid, it is suitable 
to use the liquid to be used as ink solvent, pure water, 
colorless clear ink or the like having the same chemical 
composition as that of ink to be used but not containing 
any dyes in it. 

The amounts of rinsing liquid supply to the cap 1101 
vary depending on the degrees of its stains, but are 
roughly divided into the following two: 

(1) If the recording head 11 is shorter and the 
number of its discharge ports is smaller, thus the 
amount of ink to be exhausted being small or if the 
surface tension of ink to be used is high and its wet- 
tability is low on the cap 1 101 , the amount of rinsing 
liquid supply is set to be almost the same as the inner 
volume of the cap 1101. and then, the inner wall face 
of the cap 1101 is rinsed. 

(2) If the recording head 1 1 is longer, and the number 
of discharge ports 1001 is larger, thus the amount 
of ink to be exhausted being large or if the surface 
tension of ink to be used is low to make the wetta- 
bility high on the cap 1101, the amount of rinsing 
liquid supply is set to be more than the inner volume 
of the cap 1101, and then, the contacting portion of 
the cap 1101 with the recording head 1 1 , as well as 
the outer circumference of the cap, is rinsed by 
allowing the rinsing liquid to overflow from the cap 
1101. 

In order to perform rinsing efficiently, the parameters 
are set for the present embodiment as given below so as 
to maximize the degree of motion (= flowrate x dis- 
charge) of the rinsing liquid to be discharged from each 
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rinsing nozzle 1405. In other words, while the difference 
h in the water head between the tank 1401 and rinsing 
nozzle 1405, the inner diameter and length of the pipe 
1403, and the Cv value (velocity coefficient) of the elec- 
tromagnetic valve 1402 are restricted to a certain extent 5 
due to the space available for arrangement of the recov- 
ery device 20 for the printer unit 1 , the inner diameter of 
outlet of each rinsing nozzle 1405 is set to make the 
aforesaid degree of motion maximum in condition that 
the difference h in water head is made maximum; the 10 
inner diameter of the pipe 1 403, maximum and its length, 
minimum; the Cv value of the electromagnetic valve, min- 
imum, respectively. 

Subsequent to having supplied rinsing liquid, liquid 
in the cap 1 1 01 and liquid retained in the absorbent 1 1 03 15 
are sucked from the suction port 1 107 by means of the 
pump unit 500 (see Fig. 1), and exhausted to the exhaust 
unit 600 ultimately. With the operation of this suction, the 
state of the absorbent 1 103 is kept appropriately mois- 
tened. 20 

Liquid sucked by this suction is a mixture of the rins- 
ing liquid supplied from the liquid supply port 1 106 and 
ink discharged from the recording head 1 1 . As a result, 
ink is exhausted together with the rinsing liquid when 
sucking this liquid mixture. In other words, the concen- 25 
tration of dyes in ink adhering to the cap 1 101 and also, 
in ink sucked by the absorbent 1 103 is made lower. As 
a result, the inner wall of each cap 1101 and the absorb- 
ent 1 103 are rinsed. Moreover, when a large amount of 
rinsing liquid is supplied as in the description (2) above, 30 
ink is caused to flow out of the cap 1101 together with 
the rinsing liquid thus applied. As a result, the external 
wall of each cap 1101 is also rinsed. In this way, the 
extraction of dyes in ink to each cap 1101 and absorbent 
1103 is suppressed by rinsing each cap 1101 and 35 
absorbent 1 103. Also, even if the extracted substance is 
deposited, it is possible to dissolve such substance in 
the rinsing liquid or washed it away by supplying the rins- 
ing liquid. 

Therefore, it is possible to suppress the deterioration 40 
of the recovery function due to the deposition of the 
extracted substance on each cap 1101 and absorbent 
1103, and also, prevent the extracted substance from 
adhering to each recording head 1 1 by the execution of 
capping, hence maintaining the stable discharges of ink 45 
from each of the recording heads 1 1 . 

Meanwhile, the absorbent 1110 installed outside 
each cap 1 101 absorbs ink if the ink droplet 1010 does 
not drop into the cap 1 101 but onto the outside thereof 
when it is caused to drop off as shown in Fig. 1 7. Further, so 
the lower end portion of the absorbent 1 1 1 0 is immersed 
in the liquid in the receptacle 1 104 as described earlier. 
Thus, with the difference G in water head created in the 
absorbent 1110, ink is guided into the receptacle 1 104. 
In this way, it is possible to prevent dyes in ink from being ss 
extracted outside each cap 1101, particularly in the vicin- 
ity of the contacting portion between the cap and record- 
ing head 11. Also, the absorbent 1110 is able to guide 
rinsing liquid to the receptacle 1 1 04 together with ink by 
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means of this difference G in water head even when the 
rinsing liquid is supplied until it is overflown. In this way, 
the absorbent 1 1 10 is rinsed out. 

As described above, with the provision of rinsing 
nozzles outside the caps, there is no possibility that rins- 
ing liquid is contaminated by ink when executing the 
pressurized ink feed. Also, there is no possibility that ink 
of other colors are allowed to flow around into any of the 
caps that are dedicated to use of ink of other kinds, 
respectively. 

(2) Blade unit 200 

In recording, ink mist is generated. It adheres to the 
discharge port surface 1006. If this adhering mist 
approaches the discharge ports 1001, the discharges 
are made unstable. Also, the ink droplets on the dis- 
charge port surface 1006 cannot be absorbed com- 
pletely, even if the absorption is intended by use of the 
absorbent 1 103 of the cap unit 100 subsequent to the 
pressurized ink feed. The remaining ink droplets, too, 
may cause unstable discharges. The blade unit 200 is to 
wipe off the discharge port surface 1006 for cleaning in 
order to prevent unstable discharges from being caused 
by the adhesion of ink mist or the like to the discharge 
port surface 1006. This unit is positioned more on the 
recording area side than the cap unit 100. 

Wiping is executed by rotating the holder 1202 in a 
state that the recording head 1 1 is positioned above the 
pivot 1202a. 

The wiping operation is executed without fail subse- 
quent to each pressurized ink feed described earlier. 
Also, per reciprocation of the recording head 1 1 or per a 
predetermined number of reciprocations thereof, the 
wiping operation is performed. In accordance with the 
present embodiment, it is arranged that four recording 
heads 11 are allocated to one blade 1201 for wiping. 
Also, the blade 1201 is connected to the pump unit 500 
(see Fig. 1), and an appropriately moisten state of the 
blade 1201 is maintained by sucking by means of the 
pump unit 500 any rinsing liquid that has been exces- 
sively absorbed when the blade is immersed in the rins- 
ing liquid retained in the rinsing tank 1203. Therefore, 
wiping is perfectly executed for each of the recording 
heads 1 1 . 

(3) Predischarge unit 300 

When the duty is low for an image to be recorded, 
there are some discharge ports 1001 rarely required to 
discharge, leading to the creation of overly viscous ink 
due to the evaporation of its water content in some cases. 
In order to prevent this, specific driving pulses are 
applied by the predischarge unit 300 to such recording 
head 1 1 before start of recording so as to cause ink to 
be discharged from all the discharge ports 1001 (this 
operation being called "predischarge"). Also, with wiping 
by means of the blade unit 200 described above, which 
is performed following the predischarge, ink of other 
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colors adhering to the discharge ports 1 001 of the other 
recording heads 1 1 are wiped off as liquid droplets. 

(4) Tank unit 400 

The tank unit 400 is to supply rinsing liquid to the 
cap unit 100, blade unit 200, and predischarge unit 300. 
As shown in Fig. 17, the tank 1401 for retaining rinsing 
liquid is positioned above the printer unit 1. Conse- 
quently, the tank 1401 is positioned in a location higher 
than the rinsing nozzles 1 405. For the pipe from the tank 
unit 400 to the cap unit 100 and wiping unit 200, though 
not shown in Fig. 1 7, is such that one main pipe from the 
tank unit 400 is branched into two pipes on the way, and 
each of the branches pipes is provided with an electro- 
magnetic valve, respectively. Therefore, any reverse flow 
to the main pipe is prevented. Also, such branching point 
is positioned higher than the cap unit 1 00 and the wiping 
unit 200. For example, an electromagnetic valve 1402 is 
installed on the way of piping 1 403 that connects the tank 
1401 and the manifold 1404. By opening this electro- 
magnetic valve 1402, rinsing liquid to be stored in the 
tank 1401 , which is produced by a rinsing liquid process- 
ing equipment (not sown) serving as an external device, 
is supplied to the tank 1401 for storage. 

(5) Pump unit 500 

The pump unit 500 is to suck ink or rinsing liquid 
excessively absorbed by the absorbent 1103 (see Fig. 
16) of the cap unit 100 and the blade 1201 of the blade 
unit 200, and positioned lower than the cap unit 100 and 
blade unit 200. As shown in Fig. 6, the pump unit 500 
comprises pumps 1501 and 1504, and a suction pipe 
1502 and an exhaust pipe 1503, each connected to the 
pumps 1501 and 1504, respectively. The pump 1501 is 
connected to those for use of the cap unit 100, and the 
pump 1504 is connected to those for use of the Wade 
unit 200 (see Fig. 1 7). Each of the pumps 1 50 1 and 1 504 
is arranged below the cap unit 100 and blade unit 200. 
Therefore, by the provision of this difference in height, it 
becomes easier to suck ink or rinsing liquid from each of 
.the units. Then, ink or rinsing liquid sucked by each of 
the pumps is exhausted to the exhaust unit 600 through 
each pipe 1503, respectively. 

As the kind of the pumps 1501 and 1504, there is 
suitably adoptable a pump that can be driven by the 
application of pulses or a quantitative pump of positive 
displacement type whose revolution is constant per time 
using diaphragm or bellows. 

(6) Exhaust unit 600 

The exhaust unit 600 is to exhaust outside the print- 
ing apparatus ink or rinsing liquid being exhausted from 
each of the exhaust pipes 1503 of the pump unit 500 and 
formed by a liquid receptacle 1601 and horse 1602 as 
shown in Fig. 17. 



Now, with reference to Fig. 1, Fig. 17, and Fig. 18, 
the description will be made of the recording operation 
of the printing apparatus and the related operations of 
each units of the recovery device 20 described above. 
5 Fig. 1 7 is a view which shows the structure of the recov- 
ery device 20 to illustrate the recovery operation of the 
printing apparatus shown in Fig. 1 . Fig. 18 is a flowchart 
which shows the recording operation and recovery oper- 
ation of the printing apparatus represented in Fig. 1. 
to At first, before recording, a recording medium A is 
drawn around to the winding unit 4 from the let out unit 
3 through the feed unit 2 for setting. When the setting of 
the recording medium A is completed, recording is 
started (step S21). In this respect, prior to starting the 
is recording operation, the carriage 1 0 is at the home posi- 
tion, and each of the recording heads 1 1 is capped by 
means of the cap unit 100 for capping. 

When the recording is started, the supporting board 
1111 of the cap unit 100 moves downward to release 
20 capping (step S22). The pressurized ink feed is con- 
ducted from the ink supply device 13 (step S23). In this 
way, ink is forced out from the recording heads 11. Ink 
thus forced out is absorbed by the absorbent 1 1 03 (see 
Fig. 16) installed in the cap 1 101 of the cap unit 100. 
25 When the pressurized ink feed is completed, the car- 
riage 10 moves in the direction indicated by an arrow P1 
for wiping by use of the blade 1201 of the blade unit 200 
(step S24). At the same time, the electromagnetic valve 
1402 of the tank unit 400 is opened (step S3 7) to dis- 
30 charge rinsing liquid from the tank 1 401 to the cap 1101 
of the cap unit 100. After a given time elapses, the elec- 
tromagnetic valve 1402 is closed (step S38). Thus the 
cap 1 1 0 1 of the cap unit 1 00 and each of the absorbents 
1 103 and 1 1 10 are rinsed out. The rinsing liquid flows in 
35 the receptacle 1104 (see Fig. 16) of the holder 1102 
together with ink forced out from the recording heads 1 1 
. by means of the pressurized ink feed, and, further, over- 
flows from the receptacle 1 104, thus being collected by 
means of the liquid collector 1 105 to drop off to the liquid 
40 receptacle 1601 of the exhaust unit 600 through the 
exhaust pipe 1 105a. Also, the rinsing liquid excessively 
absorbed by the absorbent 1 103 is sucked by means of 
the pump 1501 of the pump unit 500 for use of the cap 
unit 1 00 through the suction pipe 1 502 (step S39), hence 
45 dropping off to the liquid receptacle 1601 through the 
exhaust pipe 1503. 

Also, after the completion of wiping, the blade 1201 
of the blade unit 200 is rinsed out, and then, the rinsing 
liquid excessively absorbed by the blade 1201 because 
so of this rinsing of the blade 1201 is sucked by use of the 
pump 1 501 . This operation is completely executed by the 
time the next wiping is required. 

Then, from the source of data transfer, such as a 
computer or leader, image data for one scanning portion 
55 (forward scan in the direction indicated by the arrow P1 ) 
are transferred to a recording controller (not shown) (step 
S25). When the data are transferred, the carriage 10 
moves further in the direction indicated by the arrow P1 . 
the image is recorded for one scanning portion (step 
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S27) after predischarge is effectuated above the predis- 
charge unit 300 (step S26), and then, the recording 
medium A is intermittently fed by means of the feed unit 
2 just by a recording length L (Step S28). 

Here, whether or not the image recording should be 5 
terminated is determined (step S29). If affirmative, the 
carriage 10 is caused to move to the home position, and 
then, by means of the cap unit 100, capping operation is 
carried out by the cap unit 1 00 with respect to the record- 
ing heads 1 1 (step S30), thus terminating the recording w 
operation (step S31). 

Meanwhile, if the image recording is to continue, the 
image data are transferred for the backward movement 
of the recording heads in the direction indicated by an 
arrow P2 (step S32), and then, the carriage 1 0 travels in is 
the direction indicated by the arrow P2 for the execution 
of image recording at the time of backward movement 
(step S33). When the image recording is completed for 
the backward movement, the recording medium A is 
intermittently fed as in the step S28 (step S34). 20 

Then, whether or not the image recording should be 
terminated is again determined (step S35). If affirmative, 
the carriage 10 is allowed to move to the home position, 
and then, by means of the cap unit 100, capping is per- 
formed with respect to the recording head 1 1 (step S30) 25 
to terminate the recording operation (step S31). If the 
image recording should be continued, it is determined 
whether or not the pressurized ink feed is needed for the 
number of scans that have been carried out (step S36). 
If affirmative, the carriage 10 is caused to move above 30 
the cap unit 100 for the execution of pressurized ink feed 
in the step S23 to which the process will return. Then, 
operations in the step S24 and on will be repeated. On 
the other hand, if it is negative, the carriage 1 0 is caused 
to move above the blade unit 200 for the execution of 35 
wiping, and then, omitting the steps S37, S38, and S39, 
the operations in the step S25 and on will be repeated. 

(Fifth Embodiment) 

40 

Fig. 19 is a view showing the example in which the 
supporting structure of the manifold 1 404 is different. 
The supporting base 1406 is not the supporting board 
1 1 1 1 of the holder 1 102, but the manifold is fixed to the 
bottom board 1 d that supports the recovery device of the 45 
printer unit 1 . It is fixed without any relationship with the 
up and down motion of the caps. The up and down 
motion of the caps, particularly when capping and the 
release of capping should be performed at high speeds, 
the vibration resulting from such quick motion tends to so 
be transmitted to the rinsing nozzles 1 405 if the support- 
ing base 1406 is fixed to the supporting board 1111 as 
shown in Fig. 16, thus rinsing liquid drops off from the 
leading end of each of the rinsing nozzles 1405 in some 
cases. This tendency can be prevented by fixing the ss 
manifold as in the present embodiment. 

The channel position of rinsing liquid is set so that 
the rinsing liquid flows from the vicinity of the end portion 
101 1 when the caps are released. 
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(Sixth Embodiment) 

Fig. 20 shows the example in which the pump 1407 
is used as means for feeding rinsing liquid. In order to 
use the electromagnetic valve 1402 instead of the free 
falls by the application of difference h in water head, rins- 
ing liquid is supplied by means of the pump 1407 to the 
manifold 1404. The tank 1401 is positioned below the 
printer unit 1 . As a pump of the kind, either a quantitative 
pump or a constant pressure pump may be adoptable. 
The amount of rinsing liquid is set by the driving time of 
the pump to be used. 

(Seventh Embodiment) 

Fig. 21 shows the example in which the rinsing noz- 
zles 1405 are arranged at an angle of elevation <b With 
the angle of elevation <£> the flying distance of rinsing liq- 
uid is made greater even when its flowrate is smaller at 
each outlet of the rinsing nozzles 1 405. Thus it becomes 
possible to make the difference h in water head smaller, 
and make the manifold 1404 smaller by setting the dis- 
tance between the rinsing nozzles 1405 and caps 1101 
longer. Also, each outlet of the rinsing nozzles 1405 is 
set upwardly. Therefore, the structure can be arranged 
to make it difficult for the rinsing liquid to drop off from 
the nozzles with respect to the up and down motion of 
the caps. As in the case described in conjunction with 
Fig. 20, it may be possible to supply rinsing liquid by 
means of the pump 1407. 

An image formation apparatus comprises a cap to 
cover the discharge ports of a recording head for dis- 
charging ink for the formation of images; rinsing liquid 
supply means for supplying rinsing liquid for rinsing the 
cap; and a rinsing liquid receptacle arranged to surround 
the cap for receiving and retaining the rinsing liquid. With 
the structure thus arranged, the image formation appa- 
ratus is able to prevent ink from being dried in the record- 
ing head, and at the same time, to rinse out ink and other 
dust particles adhering to the discharge port surface of 
the recording head, and to the cap, a member constitut- 
ing the device to recover the discharging condition of the 
apparatus, thus preventing the adhesion of extracted 
substance resulting from the evaporation of water con- 
tent in ink for the maintenance of stable ink discharges. 

Claims 

1 . An image formation apparatus, comprising: 

a cap to cover the discharge ports for dis- 
charging ink for the formation of images; 

rinsing liquid supply means for supplying rins- 
ing liquid for rinsing said cap; and 

a rinsing liquid receptacle arranged to sur- 
round said cap for receiving and retaining said rins- 
ing liquid. 

2. An image formation apparatus according to Claim 1 , 
wherein said rinsing liquid supply means includes a 
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rinsing liquid retaining portion for retaining rinsing 
liquid, and a discharge portion for discharging rins- 
ing liquid retained in said rinsing liquid retaining por- 
tion onto said cap. 

5 

3. An image formation apparatus according to Claim 1 , 
wherein said rinsing liquid supply means includes a 
rinsing liquid retaining portion for retaining rinsing 
liquid, and rinsing liquid paths to conduct rinsing liq- 
uid retained in said rinsing liquid retaining portion 10 
into said cap. 

4. An image formation apparatus according to Claim 3. 
wherein the surface of said cap contacting with the 
head having said discharge ports is rinsed out by is 
overflowing rinsing liquid from said cap by use of 
said rinsing liquid supply means. 

5. An image formation apparatus according to Claim 1 , 
wherein an absorbent is arranged adjacent to said 20 
cap outside said cap. 

6. An image formation apparatus according to Claim 5, 
wherein the end portion of said absorbent is 
immersed in rinsing liquid in said rinsing liquid 25 
retaining portion. 

7. An image formation apparatus according to Claim 1 , 
wherein an absorbent is arranged in said cap. 



30 

8. An image formation apparatus according to Claim 1 , 
wherein a pump is arranged to be conductively con- 
nected with the interior of said cap. 

9. An image formation apparatus according to Claim 1 , 35 
wherein ink is discharged almost downwardly from 
said discharge ports in the vertical direction. 

1 0. An image formation apparatus according to Claim 1 , 
wherein ink is discharged from said discharge ports 40 
by the utilization of thermal energy. 

.11. An image formation apparatus according to Claim 

10, wherein heat energy generating means are pro- 
vided for generating said thermal energy. 45 

12. An image formation apparatus according to Claim 

1 1 . said heat energy generating means are electro- 
thermal transducing elements. 

50 

13. An image formation apparatus provided with a 
recording head for discharging ink from the dis- 
charge ports, a cap member arranged outside the 
recording area of said recording head to close the 
surface of discharge ports of said recording head 55 
when recording is at rest, and an absorbent 
arranged in said cap member for absorbing as 
required the ink forced out from said recording head, 
comprising: 



rinsing liquid supply means for supplying rins- 
ing liquid into said cap member; and 

suction means for sucking liquid from the inte- 
rior of said cap member for the exhaust thereof. 

14. An image formation apparatus according to Claim 

13, wherein said cap member is provided with com- 
municating means for conductively connecting the 
interior of said cap member with the exterior thereof. 

15. An image formation apparatus according to Claim 

14, wherein opening and closing means is con- 
nected to said communicating means for opening or 
closing said communicating means arbitrarily. 

16. An image formation apparatus according to Claim 
13, further comprising: 

a receptacle formed on the circumference of 
said cap member and positioned lower than the por- 
tion of said cap member contacting with said record- 
ing head for receiving and retaining liquid; and 

exhausting means for exhausting liquid from 
the interior of said receptacle. 

17. An image formation apparatus according to Claim 
16, wherein a second absorbent is arranged outside 
said cap member, one end of said absorbent being 
positioned in the vicinity of the portion of said cap 
member contacting with said recording head, and 
the other end thereof being arranged to be 
immersed in liquid retained in said receptacle. 

18. An image formation apparatus provided with a 
recording head for discharging ink from the dis- 
charge ports, and a predischarge unit arranged out- 
side the recording area of said recording head, and 
provided with an absorbent in the interior thereof for 
absorbing ink discharged from said recording head 
as required apart from ink to be discharged for 
recording, said absorbent being arranged in a retain- 
ing portion for retaining liquid, comprising: 

rinsing liquid supply means for supplying rins- 
ing liquid into the interior of said retaining portion; 
and 

exhausting means for exhausting liquid from 
the interior of said retaining portion. 

19. An image formation apparatus according to Claim 
18, wherein said rinsing liquid supply means and 
said exhausting means are positioned to face each 
other with said absorbent between them. 

20. An image formation apparatus according to Claim 
13 or Claim 18, wherein said recording head is pro- 
vided with electrothermal transducing elements for 
generating thermal energy to be utilized for dis- 
charging ink. 
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21. An image formation apparatus according to Claim 
20, wherein said recording head discharges ink from 
said discharge ports by the utilization of film boiling 
created in ink by the thermal energy applied by said 
electrothermal transducing elements. 

22. An image formation apparatus for discharging liquid 
onto a printing medium using a liquid jet head, com- 
prising: 

capping means for closing the discharge port 
surface of said liquid jet head to forcibly exhaust liq- 
uid from said discharge port surface, and suck liquid 
thus exhausted; 

rinsing means arranged adjacent to said cap- 
ping means and provided with a liquid discharge unit 
positioned higher than said capping means to dis- 
charge rinsing liquid onto said capping means; 

supply means arranged in a position higher 
than said cap member and said liquid discharge unit, 
and provided with a retaining unit to supply rinsing 
liquid to said liquid discharge unit; and 

exhausting means for exhausting said rinsing 

liquid. 

23. An image formation apparatus according to Claim 
22, wherein a plurality of said liquid jet heads are 
provided, and a plurality of said liquid discharge por- 
tions are arranged one to one for said liquid jet 
heads. 

24. An image formation apparatus according to Claim 
22, said exhausting means is formed on the circum- 
ference of said capping means, and provided with a 
liquid receptacle positioned lower than the portion 
of said capping means contacting with said liquid jet 
head to receive and retain said rinsing liquid, and an 
exhaust unit for exhausting rinsing liquid from the 
interior of said receptacle. 



28. An image formation apparatus according to Claim 
22, wherein said liquid jet head is a color recording 
head. 

5 29. An image formation apparatus according to Claim 
22, wherein said capping means and said rinsing 
means are supported by supporting member differ- 
ent from each other. 

10 30. An image formation apparatus according to Claim 
22, wherein said liquid jet head is provided with a 
plurality of nozzles for discharging liquid. 

31. An image formation apparatus according to Claim 
15 30. wherein said liquid jet head is provided with ther- 
mal energy transducing elements for generating 
thermal energy given to liquid as energy generating 
means for performing said discharges. 

20 32. An image formation apparatus according to either 
one of Claims 13, 18, and 22, wherein said printing 
medium is fabrics. 

33. A printing medium capable of holding liquid to be dis- 
25 charged by an image formation apparatus according 

to either one of Claims 13, 18, and 22. 

34. An information processing system provided with an 
apparatus according to either one of Claims 13, 18, 

30 and 22 as the output means thereof. 

35. An information processing system according to 
Claim 34, wherein said printing medium is fabrics, 
and said output means is a textile printing apparatus 

35 for printing by discharging liquid onto said fabrics. 



25. An image formation apparatus according to Claim 40 
22, further comprising: 

wiping means having a wiping unit for wiping 
said discharge port surface, and 

rinsing liquid at least for use of the wiping unit 
of said wiping means being supplied by means of " 45 
the same retaining portion arranged for said rinsing 
liquid for rinsing out said capping means. 



26. An image formation apparatus according to Claim 

22, further comprising: so 

rinsing liquid refilling means for refilling said 
rinsing liquid in said retaining unit. 

27. An image formation apparatus according to Claim 

22, wherein said exhausting means exhausts rinsing ss 
liquid in an amount exceeding a predetermined 
amount of said rinsing liquid to be retained in said 
receptacle when the rinsing liquid exceeds such pre- 
determined amount. 
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